of percutaneous catheter placement without a break-in procedure on the development of catheter-related complications in patients on continuous ambulatory peritoneal dialysis (CAPD). ♦♦ ♦♦ ♦ Design: A prospective, observational clinical study. ♦♦ ♦♦ ♦ Setting: Peritoneal dialysis (PD) units of two universitybased hospitals. ♦♦ ♦♦ ♦ Patients and Methods: This study included 51 consecutive patients on CAPD. A straight double-cuffed Tenckhoff catheter with a straight intraperitoneal segment was used, and all catheters were inserted using a modified percutaneous placement method under local anesthesia. The catheter was introduced directly into the deep pelvis through an intramuscular tract, which had been created by tapered dilators. Peritoneal dialysis was initiated immediately after catheter insertion without a break-in procedure. Catheterrelated complications were surveyed during the 12 months after initiation of CAPD. ♦♦ ♦♦ ♦ Results: Within the first month, only 1 pericatheter leakage (1.9%) was detected. There were no cases of visceral perforation or severe hemorrhage during catheter insertions. Catheter malfunction due to catheter tip migration, exit-site infection, and peritonitis developed in only 1.9%, 3.9%, and 3.9% of patients, respectively. After 1 month following catheter insertion, no further incidences of pericatheter leakage occurred during the follow-up period. All catheters, except one that was reinserted due to tip migration, survived throughout the study period. ♦♦ ♦♦ ♦ Conclusion: The rates of pericatheter leakage and other catheter-related complications are relatively low in CAPD patients using our percutaneous catheter placement method without a break-in procedure. This procedure is comparatively simple and less invasive than other catheter placement methods, and allows for immediate start of PD after catheter insertion, without a break-in procedure. P eritoneal catheters for continuous ambulatory peritoneal dialysis (CAPD) are placed using various techniques, including surgical, peritoneoscopic, and percutaneous placement (1) (2) (3) (4) . Regardless of which technique is used, a break-in procedure is usually required to avoid leakage of fluid around the catheter (5-7). The incidence of dialysate leakage reported in the literature varies from 1.5% to 37% in CAPD patients (4, 5, 8, 9) . Most of the leakage occurs within the 10 days following catheter insertion, especially if peritoneal dialysis (PD) is initiated during the first 10 days after implantation of the catheter. Pericatheter leakage is one of the major catheter-related complications in CAPD because it increases the risk of catheter infection and catheter malfunction (5, 10) . Therefore, delaying CAPD for 2 -4 weeks after catheter insertion has been the usual recommendation to minimize risk of pericatheter leakage (5, 7, 10) . However, in patients requiring immediate dialysis, a break-in procedure may not be feasible unless temporary hemodialysis with a central venous catheter is performed. Although immediate PD with a 2-L or smaller exchange volume is used in immobile patients requiring urgent dialysis, it has been reported that the risk of leakage is increased in patients with little or no break-in period (11) .
We designed a prospective study to investigate the effect of percutaneous catheter placement without a break-in procedure on the development of catheterrelated complications, including pericatheter leakage, in CAPD patients.
Pericatheter leakage, outflow dysfunction, hemoperitoneum, exit-site or tunnel infection, and peritonitis were checked daily during the first 10 days and then monthly during the follow-up period of 12 months after initiation of CAPD. Catheter tip migration was surveyed by abdominal radiographies, such as KUB and abdominal lateral films, on days 1, 7, 14, and 30, and then monthly. Early catheter-related complication was defined as the occurrence of a complication related to the catheter within 30 days of catheter insertion (5). All values are presented as mean ± SD.
RESULTS
The characteristics of patients are shown in Table 2 . Table 3 shows the catheter-related complications that occurred during the 12 months following catheter insertion. Pericatheter leakage occurred in only 1 patient (1.9%) during the 12 months following catheter inser-
MATERIALS AND METHODS
A total of 51 patients who initiated CAPD after November 2001 at our center and gave informed consent were enrolled in this prospective study. Patients who received recent surgery requiring abdominal drains were excluded. All patients were followed for 12 months after initiation of CAPD. This study was approved by the Institutional Review Board of our hospital.
The PD catheter used was a straight, double-cuffed Tenckhoff catheter with a straight intraperitoneal segment. The catheters were inserted under local anesthesia by 2 nephrologists. A prophylactic antibiotic (cefazolin 1 g, intravenous) was administered 1 hour before the procedure. A vertical 2-cm skin incision was made at 2 cm inferior to and 1 cm left lateral of the umbilicus. The subcutaneous tissue was dissected down to the anterior rectus sheath. A 14-gauge angiocatheter was inserted in a perpendicular direction into the abdomen and the needle was removed, leaving the plastic tube. Two liters of dialysis (1.5% glucose) solution were infused into the peritoneal cavity through the plastic tube. A guidewire was inserted through the plastic tube, which was then removed. Five tapered dilators (Shin's dilator) with different external diameters ( Figure 1 ; Table 1 ) were inserted over the guidewire and removed in order of diameter. After both the guidewire and the dilator were removed, a Tenckhoff catheter with a stylet was introduced into the deep pelvis, aiming 10 degrees off the perpendicular toward the patient's coccyx, through the intramuscular tract that had been made by the dilators. The stylet was removed, leaving the deep cuff on the anterior rectus sheath. While the patient tensed the abdominal wall, the deep cuff was pushed into the rectus muscle immediately below the anterior rectus sheath. The catheter was secured by purse-string sutures around the deep cuff (Figure 2) . A subcutaneous tunnel was created using a piercing trocar from the subcutaneous portion to a stab wound of the skin exit site. The subcutaneous cuff was placed 2 cm from the skin exit. The Tenckhoff catheter was connected to the dialysis tubing and the fluid in the abdomen was drained during the procedure. Immediately after insertion, the catheter was irrigated with 500 mL dialysis solution three times. After irrigation, PD was performed with 500 mL dialysis (1.5% glucose) solution with heparin (1000 U/L) every 3 hours during the first 3 days. All patients stayed in a supine position with minimal ambulation during the first 3 days. Peritoneal dialysis was continued with 1 L dialysis solution every 4 hours during the next 4 days, and four 2-L exchanges per day were performed starting 7 days after catheter insertion. Table 3 . All catheters, except one that was reinserted due to tip migration with outflow dysfunction, survived throughout the study period.
DISCUSSION
In our present study, immediate initiation of PD without a break-in procedure after percutaneous catheter placement rarely resulted in pericatheter leakage in CAPD patients. In addition, the incidence of other catheter-related complications, such as catheter tip migration, catheter malfunction, hemoperitoneum, bowel perforation, exit-site infection, and peritonitis, was not higher than that previously reported (5, 9, 12) .
Although many techniques including surgical, peritoneoscopic, and percutaneous placement using a Tenckhoff trocar or the Seldinger technique have been proposed to reduce the risk of catheter-related complications, no implantation technique has been shown to be superior (12) (13) (14) . Regardless of the implantation approach used, a break-in procedure for 2 -4 weeks has been recommended to avoid pericatheter leakage (15, 16) . In the present study, even though PD was initiated immediately after catheter insertion without a break-in procedure, the incidence of catheter-related complications, including pericatheter leakage, was lower than that in previously published studies (5, 9, (17) (18) (19) . In some recent reports, PD was started immediately after surgical implantation and the incidence of pericatheter leakage was less than 2% (20) . In contrast, we inserted the catheter by a percutaneous placement technique instead of an open surgical insertion technique. These results showed that immediate initiation of PD without a break-in procedure after our percutaneous placement technique did not increase the risk of pericatheter leakage or other catheter-related complications.
It has been determined that factors affecting dialysate leakage are associated with the technique of PD catheter insertion, the method of initiation of PD, and abdominal wall weakness (5). Dialysate leakage is more commonly observed with median surgical placement, immediate initiation of PD after catheter insertion, and initially high dialysate volumes rather than paramedian catheter implantation with peritoneoscopic insertion, a delay of PD for 10 -14 days, and initially low dialysate volumes (1, 5, 7, 15, 21, 22) . Our percutaneous placement method was different from other percutaneous placement methods in that a Tenckhoff trocar or Seldinger technique was not used and the catheter was inserted directly into the deep pelvis through the intramuscular tract, which had been created by the guidewire and dilators. Even though an intramuscular tract collapsed after removal of the dilator and guidewire, the Tenckhoff catheter with a stylet was introduced easily through the tract into the peritoneal cavity. The diameters of dilators to make an intramuscular tract in our method were not larger than that of the peritoneal catheter. It is known that the relatively high incidence of dialysate leakage in percutaneous placement using the Tenckhoff trocar or Seldinger technique is partially associated with the large hole in the abdominal wall (5, 6) . We believe that our low incidence of pericatheter leakage, even with immediate dialysis, is due to several characteristics of our implantation method, such as the small diameter of the intramuscular tract, the elasticity of the rectus muscle, rigid adherence of muscle fibers to the deep cuff, tight fixation of the deep cuff by purse-string sutures, and a paramedian approach (5, 20) . Additionally, initiating CAPD with low dialysate volumes that are progressively increased, and restricting physical activity during the first 3 days may contribute to reducing the risk of pericatheter leakage (4). Although small exchange volumes (3 -3.5 L/day) during the first 3 days might cause inadequate peritoneal clearance, the peritoneal clearance improved after day 4 because exchange volumes were increased to 6 -8 L/day.
In conclusion, the rate of pericatheter leakage and other catheter-related complications was comparatively low in the present study. These results indicate that PD could be initiated immediately after catheter implantation using our percutaneous method without a break-in procedure. However, a randomized controlled trial is necessary to evaluate the efficacy of our method in catheter outcome because this study was limited by a small sample size and a short observation period.
